ABSTRACT
INTRODUCTION
ne of the cornerstones of academia is archival journal publication. Publishing provides a communication channel for researchers within a field, a repository of important research efforts, and a recognition mechanism for researchers and institutions alike. However, despite its ubiquitous presence, the publication process remains both daunting and confusing to doctoral students and newer faculty members. The junior academic knows that not meeting archival journal publication standards in quality and quantity may result in her or his career being severely hindered. Other than this threatening consequence, new engineering faculty members have been offered little in the way of structured advice regarding a successful publication career.
The purpose of this paper is to summarize advice from accomplished academics that will assist both doctoral students and junior faculty members to achieve success in journal publications. More specifically, it summarizes a publication process survey sent to engineering journal editors that addresses a range of topics, including publication guidelines, acceptance rates, timelines, perceived gender differences, rejection factors, and open-ended counsel. The primary objective of this paper is to demystify the publication process and provide workable suggestions that young academics in engineering may use to successfully approach the journal hurdle.
LITERATURE REVIEW
To the authors" knowledge these efforts are a first attempt to provide publication advice to the engineering academic audience. This is not to say that the scientific literature is void of publication advice. In fact, several excellent resources are available. Texts summarizing the publication process from a general readership perspective include McCloskey (1987) , Cantor (1993) , Silverman (1999) , and Luey (2002) . Additionally, several articles directed towards economics, finance, management, and accounting researchers may also be found. Table 1 summarizes the literature on the publication process as it relates to the survey findings in engineering. As Table 1 enhance career development of women engineering academics by addressing publications in refereed scholarly journals. A 19-question web survey was e-mailed to 121 journal editors representing numerous engineering fields. Utilizing the ISI journal citation reports service, journal editors spanning aerospace, chemical, civil, environmental, industrial, and mechanical engineering disciplines were selected for initial contact. Of the 121 editors contacted, 40 usable responses (or a response rate of 33%) were aggregated for this study. The 40 respondents represent editorial experience from 33 engineering journals in seven disciplines. Table 2 contains the number of journals represented per engineering field, Appendix 1 lists the participating journals, and Appendix 2 contains the survey questions. The survey addresses a variety of publication topics. In general, it attempts to quantify the publication timeline and acceptance rates, and ascertain journal policies, advice for successful publishing, and gender differences. This discussion breaks the survey into three sections -guidelines and acceptance rates, publication timeline, and successful publication. Table 3 summarizes the publication policies and guidelines of the survey participants. Table 4 highlights the types of papers accepted in engineering journals:
Publication Guidelines


Of the 33 journals represented, only one of them requires a submission fee to initiate the review process.
The majority of the journals send papers to three reviewers, with one journal using one reviewer and another using four reviewers.
The preferred transparency is a single-blind process which implies the authors do not know their reviewers. Eighteen percent of the journals surveyed utilized a double-blind process wherein the authors" names are shielded from the reviewers and vice versa. It should be noted that the survey did not explicitly define the selection option "neither". As such, the 23% that selected "neither" could imply complete transparency or lack of a journal policy.  The average page count of an accepted paper is journal specific, with 59% of papers 10 to 25 pages in length.
In Table 4 , notice that analytical, theoretical, and conceptual developments equally comprise the majority of engineering journals" papers (roughly 60%). Case studies, literature reviews, and educational material comprise an aggregate 30% of the material as well. Responses to already published research 7% 8 Book reviews 4% 9
Position papers 3% Table 5 summarizes the acceptance rates of the surveyed participants" journals:
 A paper"s acceptance rate (including subsequent revisions) ranges from less than 10% to greater than 40%. Excluding the NA, 82% of the acceptance rates range from 20 to greater than 40%. (Note: At the time of survey construction, acceptance rates greater than 40% were not considered very likely. Thus, we were unable to ascertain further information for this range.)  A relatively small portion of papers are accepted without a major revision. Excluding the NA, approximately 3 in 20 papers will be accepted without a major revision.  Editors may agree or disagree with a reviewer"s recommendation. Quite surprisingly, editors agree with their reviewers only about 75% of the time. In other words, an editor will disagree with a reviewer"s decision every 1 in 4 papers. Table 6 summarizes publication processing time information:
 The editor spends several months processing, reviewing, and distributing the paper to reviewers. A submitted paper may be sent out for review by the editors anytime up to 5 months from receipt, with the largest percentage sent out after 1 to 3 months.  Most of initial peer reviews require less than 6 months.  Upon completion of all reviews and revisions, the majority of editors make a final accept/reject decision in less than one month.
The total review decision time (including all revisions) ranges from less than 6 months to 2 years. Approximately, 80% of all papers require 6 to 18 months before an acceptance decision is reached. 
Successful Publication
Editors selected the top five factors contributing to a rejected journal paper, in order of observed frequency. Table 7 summarizes the responses. The "number of times selected" indicates the total number of times a rejection factor was identified in the top 5 reasons for rejection. The average importance rating is an indicator of the significance the respondent placed on the rejection factor. The rating is based on a 5-point scale with the most likely reason receiving a five. Thus, a rating of a 5 indicates the respondent selected the rejection factor as the number one reason for rejection. The overall importance rating multiplies the "number of times selected" and the "average importance rating" to provide an aggregate perspective. Finally, the overall importance rating is used to proxy the percent of papers rejected per rejection factor by proportioning the overall importance rating. For example, the rejection factor "lack of contribution to the field" was selected in the top 5 reasons for publication rejection by all 40 survey respondents. It received a rating of 4.77 on a 5-point scale, an overall importance rating of 191, and is the factor accounting for one-third of all rejected papers. 
Open-ended Counsel
The respondents were asked to openly respond to the following two questions:
 What is your description of an ideal journal paper?  What advice would you provide young researchers as they prepare to begin the journal publication process?
In an effort to quantify these open-ended responses, we organized them according to subject category and recorded the frequency of occurrence. Figure 1 summarizes the frequency of each category referenced by the survey respondents. Additionally, representative quotes are cited for each subject category. 
Clearly Define Problem
"Well-defined problem statement is key" "Clearly define the problem being studied" "Frame an interesting problem" "The paper starts with an interesting and well-motivated research question" Frequency
2.
Writing Style "Young researchers must develop the art of being able to present ideas clearly and concisely to a general technical readership." "Well structured and organized to accepted professional journal formats; well written so that it is clear and there is no ambiguity; concise but thorough" "Clear, concise, and readable to people both inside and outside the specific area" "Clear and concise reporting of the subject material"
3.
Contribution to Field
"An ideal journal paper should contribute to its field" "Innovative ideas that provide a significant contribution" "Makes a clear and original contribution"
4.
Understand State-of-the-Art "Based on the most current ideas with a very good literature survey" "The paper should have a solid hypothesis based on previously published papers" "Well contrasted to current literature work"
Proper Technical Development
"Use appropriate methodology to test the research question" "Experimental design should be clearly defined in order to enable the reader to reproduce the method"
6.
Supported Conclusions "Clearly explains the solutions and draws clear conclusions based on results actually shown in the paper" "Appropriate technical basis for the conclusions"
7.
Know Publication Process
"Young researchers must develop skills in revising manuscripts to incorporate reviewer suggestions" "Understand the time interval between submission and publication"
8.
Identify Impact/Application Area "Identify at least one example of where it could have an impact or application" "Contain an adequate indication of the likely impact area or extent of the analysis, observation, or insight"
9.
Submit to Proper Journal
"The biggest challenge is identifying what journals are appropriate for different types of papers" "Understanding the different journals in a given discipline and aligning the research to the specific audience of the journal"
10.
Maintain Balanced Perspective
"Young researchers lack an understanding of the big picture. Therefore, they have trouble placing their work in perspective." "Learn to properly divide time between teaching, research activities, service activities, and publication responsibilities"
Gender Differences
In order to identify perceived gender aspects of the publication process, the survey participants were asked the following questions:
1.
"Have you observed any barriers in the publication process that impact the acceptance of women researchers" papers? If so, would you elaborate?"
None of the survey respondents have witnessed gender barriers in the publication process. Several comments are worth noting:

Five respondents stated that barriers are high for everyone to include gender, nationality, and ethnic background.  Two respondents stated that women have higher acceptance rates versus men in the journals that they manage.  One respondent stated that even though women face real or imaginary barriers in the work environment, these barriers do not exist in the publication process.
2. "What, if any, additional or unique advice would you give to women researchers (versus men) concerning a successful publication practice?"
The majority of respondents stated that advice for women researchers would be the same for men researchers. One respondent sums it best "We are just looking for great papers". However, several respondents had additional comments:
Four respondents advise women researchers to be aggressive and persistent and not to take criticism personally.  One respondent states that women tend to write more tentatively and less arrogantly than men.
One respondent recommends that women should exploit their better skills in organization and methodical work (versus men).  One respondent recommends women researchers to use initials on submitted papers instead of complete names.
One respondent recommends that journals should adopt a double-blind review process.
GUIDELINES FOR AUTHORS
In addition to the direct advice and results presented above, this section extrapolates pertinent information and develops guidelines concerning submitted papers, publication processing time, and the number of papers an academic should have under review. Note that this extrapolation utilizes the "average" inputs from the survey respondents in terms of acceptance factors, timelines, and rates. As such, this information should be viewed as approximate guidelines and recommended policies, with individualized recommendations dependent upon journal publication in engineering discipline, institutional policies, and personal goals. Tables 5 and 7, Table 8 provides the expected paper acceptance outcome based on 100 submitted papers. Of the 100 papers submitted, 35 papers will be accepted for archival journal publication with 10 accepted without major revision. The remaining 65 papers will not be accepted for publication with 43 papers rejected for research related issues and 22 papers rejected for presentation concerns. Twenty-one papers will be rejected for lack of contribution to the field, 12 papers will be rejected for a poorly framed research problem, and 10 papers will be rejected for lack of theoretical/empirical development. Concerning presentation, 8 papers will be rejected for poor paper organization and presentation, 5 papers will be rejected for inadequate conclusions, 4 papers rejected for an inadequate literature review, 1 paper for an unclear introductory section, 1 paper for excessive length, and 3 papers for other reasons. Under each rejection criteria, a checklist is provided to assist the young academic in preparing a research paper. Using Table 8 , it is anticipated an author can mitigate some of the rejection factors by focusing on paper presentation and development. For example, if an author can ensure a properly defined research problem, and adequate paper organization, conclusions, literature review, and introduction, then the author"s acceptance rate could potentially go from 35% to 65%. This agrees with the qualitative responses summarized in Figure 1 wherein the two most important factors that journal editors identified in their open-ended responses are clearly defining the problem and good writing style. Thus junior academics should realize that no matter the quality of the actual research, the author can and should improve the presentation of the material. If the research is sufficient, then a quality presentation will shed light on the contribution. If, however, the research is insufficient, then a clear presentation will allow the reviewers to provide meaningful and helpful comments to improve the paper. In either case, a clear presentation is always beneficial.
Utilizing information from
The average publication timeline is constructed in Figure 2 . Results from Table 5 indicate the average initial editor review process takes 3 months, the first peer review process takes 4 months, subsequent revisions take 3 months, and the final editor decision takes 1 month. Assuming it takes time T 1 to research, develop, and write a good paper, and T 2 to prepare the necessary paper revisions, the entire paper processing time from initial development to final acceptance takes (T 1 + T 2 + 11) months. Assuming a reasonable estimate for T 1 = 6 months and T 2 = 3 months, the entire processing time for one paper is 20 months. Novice researchers need to be cognizant of this lengthy timeline, especially considering that tenure decisions usually occur at the end of year 5. A one-or two-year delay in research and authorship responsibilities can irreparably harm an academic career. Figure 2 also stresses the importance of extracting papers from the dissertation and/or collaborating with colleagues. The quicker a good paper "hits the street, the faster it can drive home."
Finally, given all of these estimates of paper processing time, acceptance rates, and research goals, the following is a simple expression for the total number of papers an author should have under review at all times in order to accomplish his/her research agenda. Denote PT as the total paper processing time (from initial research to acceptance decision), TH as the career time horizon of interest (e.g. tenure clock), R as the average acceptance rate in the target journals, and G as the goal number of papers to have accepted (not necessarily in-print) at the end of the time horizon. Then the number of papers an author should have under review at all times, X, is equal to:
For example, assume a base-case scenario with an acceptance rate of R = 35%, total paper processing time of PT = 20 months, career time horizon of TH = 60 months, then X = 0.95G. Thus, if your goal is 10 accepted publications at the end of five years, you will need to have almost 10 papers under review at all times. Using these reasonable estimates, the X and G are for practical purposes related one-to-one. (Note that X does not mean an author should write 10 new papers every 20 months. It infers only that 10 different papers should be under review at all times. If and when a paper gets accepted, then a new paper needs to replace the accepted paper. If a paper gets rejected, then revise appropriately and submit to a different journal. This resubmitted paper to a different journal counts as one of the 10 papers under review.) If it takes the initial year to produce the first set of papers under review, then TH = 48 months, and X = 12 papers. Equation (1) may or may not be interpreted literally. Its purpose is to stress the importance of having numerous papers submitted at all times. Additionally, it should point to: (1) Beginning the publication process as soon as possible, and (2) Clearly defining the problem with a good writing style in order to potentially increase the acceptance rate (R) and decrease X. Figures 3 and 4 plot the base-case scenario of X as function of time horizon and acceptance rate, respectively. In Figure 3 , notice how delaying the publication process drastically impacts the ability to meet the target goal of publications at the end of the time horizon. If G = 10 papers, then X = 16 papers for TH = 3 years versus the base-case X = 10 papers. Thus, the 60% increase in X greatly reduces the probability of accomplishing the target goal. Figure 4 plots the effect of improving the acceptance rate by focusing on clearly defining the problem with a good writing style. For discussion purposes, assume if a poorly written paper has R = 20%, then X = 17 papers. Whereas, if a well written paper has R = 50%, then X = 7 papers. Observe the inverse relationship between quality versus quantity of work. The greater the quality of work leads to a greater acceptance rate and a smaller number of papers to submit in order to achieve the target goal. 
CONCLUDING REMARKS
This study surveyed journal editors from a variety of engineering disciplines in order to quantify the publication process and capture expert advice concerning a successful publication career for beginning academics. Topics discussed included publication guidelines, acceptance rates, timelines, gender differences, and open-ended counsel. These results quantify the publication timeline and encourage active and quality research early in the academic career. The information should be used to help new academics develop effective research strategies and improve the effectiveness of research efforts.
The importance of clearly defining the research problem and good writing cannot be emphasized enough. It is believed that proper motivation and clear writing, combined with a research contribution, are the crux to successful publication. The ability to tell a unique "research story" and incorporate sound quantitative results are the key to this process. The ability to effectively communicate ideas to others underlies the entire publication process.
Note that some of these results may not be generalized for researchers in all engineering disciplines. Although the initial survey was emailed to representatives from all engineering disciplines, the composition of the survey respondents may not accurately reflect all engineering fields. Finally, the survey may have unforeseen biases in question construction and we may have interpretations not representative of all engineering researchers. 
APPENDIX 2 -SURVEY QUESTIONS
